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Human Leukocyte Antigen (HLA) is a gene that codes for cell-surface proteins that 
are the basis of our bodies’ immune response, and are crucial for the combatting of 
pathogens or infections. For our experiment we observed two cell lines, a human 
Leukemia cell line (HL-60), and an epidermoid carcinoma cell line A-431. Our purpose 
for this experiment was to observe the effects of two drugs as well as the combination of 
them on the expression of HLA antigens in these cancerous cell lines. The drugs being 
used in this experiment are Gamma interferon, which is known to increase antigen 
presentation and 5-azacitidine which is known to have anti-cancer actions.  The data 
collected suggests that in A-431 cells, interferon and 5-aza both  upregulate HLA 
expression, however the combination appears to diminish these effects. It also suggests  
that in HL-60 cells Interferon and 5-aza separately also upregulate HLA-expression and 
also upregulate HLA together in Hl-60’s however no more than individually, and 
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I. Preparation of HL-60 and A-431 Cultures
Both cell lines were maintained in IMDM containing fetal bovine serum and 
glutamate. Four flasks were prepared for both the A-431 and HL-60 cell lines prior 
to drug treatment such that they would be confluent for drug treatment.
II. Drug treatment
At the time of treatment, one flask for each cell line remained untreated to act as a 
control, and the remaining 3 were administered a 24 microliter dose of gamma-
interferon, a 98 microliter dose of 5-aza, or a combination of the two.
III. Harvest and antibody treatment
Cells were harvested into individual flow cytometry tubes and treated with Anti-
HLA antibody or control antibody to quantify the amount of antigen expression 
under each condition. The tubes were incubated on ice for 20 minutes, protected 
from light, before centrifuging at 300g for 5 minutes. The supernatant was then 
removed, 2 ml of flow buffer was added and the spin was repeated. This step was 
repeated 3 times at which point the solution was resuspended in flow buffer.
IV. Flow Cytometry Analysis
At this point, 10,000 cells from each tube were run on the flow cytometer detecting 
the amount of green fluorescence, thereby allowing us to quantify the amount of  
Class I HLA ABC expression on each cell population.
Figure 1D: HL-60 + 5-aza/ + interferon/ + 
anti HLA antibody. Mean log Value of 
43.01
Figure 1A: HL-60 control + Anti HLA 
antibody. Mean log value of 31.73
Hypothesis: Treatment of Gamma interferon and 5-Aza will upregulate the expression of 
HLA antigens in both of these cell lines. The combination of the two drugs will show an 
additive effect on HLA expression in these cell lines and will increase the HLA 
expression more than either drug by itself.
Flow cytometry analysis of the HL-60 cells as seen in Figures 1A-D show 
that HLA expression for control is a value of 31.73 and 53.38 in interferon, 
40.01 in aza and 43.01 when interferon and aza are combined. These results 
show that interferon has a significantly higher effect on HLA upregulation 
than both 5-aza and and a combination of the two which upregulate at about 
the same level. Flow cytometry of the A-431 cells show HLA expression log 
values 115.89 in the control, 226.93 with interferon, 157.87 with 5-aza and 
93.32 in the combination. These results again show interferon and 5-aza both 
upregulating HLA expression however in the 431 cell line the combination of 
the two drugs actually appear to downregulate HLA expression. This confirms 
my original hypothesis regarding the individual upregulation of HLA by the 
drugs but disproves my hypothesis that they would have an additive effect and 
actually proved to be the opposite for the A-431 cells
After completing this experiment, I would be interested to examine the 
combination of Aza and interferon in other cell lines in order to determine the 
cause of this discrepancy between their effects on the two cell lines.
Figure 1B: HL-60 + interferon/ + anti 
HLA antibody. Mean log value of 53.38
Figure 1C: Hl-60 +5-aza/ + anti HLA 
antibody. Mean log value of 40.01
Figure 1: HL-60 flow cytometry results 
Figure 2: A-431 flow cytometry results
Figure 2A: A-431 control + anti HLA 
antibody. Mean log value of 115.89
Figure 2B: A-431 + Interferon + Anti 
HLA antibody. Mean log value of 226.93
Figure 2C: A-431 + 5-Aza/ +Anti HLA 
antibody. Mean log value of 157.87.
Figure 2D: A-431 + 5-aza / +interferon/ 
+ anti HLA antibody. Mean 93.32
